The effect of environmental conditions on the persistence of common lubricants on skin for cases of sexual assault investigation.
The potential for lubricant trace evidence to be used as associative evidence is often overlooked in forensic investigations. Published studies in this area have focused on the identification of analytical techniques suitable for the detection of this evidence type. However, detection of trace lubricant is also dependent on the length of time it persists on skin and mucosal surfaces. The objective of this study was to investigate the effect of environmental conditions on the persistence of oil- and glycerol-based lubricants on skin surfaces. Lubricated skin samples exposed to three different test environments were swabbed at regular intervals over a 24-h period. Compounds of interest were extracted from the swabs and analyzed using gas chromatography-mass spectrometry (GC-MS). The effect of glycerol derivatization prior to GC-MS analysis was also investigated. In general, oil-based lubricants persisted longer than glycerol-based. Persistence on skin was greatest in lower temperature conditions away from direct sunlight exposure. The results of this investigation are relevant in the context of sexual assault investigations given the possible detection of lubricant on the skin of the external genitalia.